Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; R factor = 0.031; wR factor = 0.067; data-to-parameter ratio = 28.5.
Related literature
. For hydrogen-bond motifs, see: Bernstein et al. (1995) . For stability of the temperature controller used in the data collection, see: Cosier & Glazer (1986) .
Experimental
Crystal data Refinement R[F 2 > 2(F 2 )] = 0.031 wR(F 2 ) = 0.067 S = 1.02 8749 reflections 307 parameters H-atom parameters constrained Á max = 0.64 e Å À3 Á min = À0.48 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; Ày þ 1 2 ; z À 1 2 ; (ii) x; Ày þ 1 2 ; z þ 1 2 ; (iii) Àx þ 2; Ày þ 1; Àz þ 1.
Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009).
1-(2-Bromophenyl)-3-(4-chlorobutanoyl)thiourea
Mohd Sukeri Mohd Yusof, Nur Farhana Embong, Suhana Arshad and Ibrahim Abdul Razak Comment Thiourea derivatives are flexible ligand and able to coordinate to the metal centre as mono-dentat or multi-dentat depended on the substituent group attached to the both of nitrogen atoms (Binzet et al., 2009; Yesilkaynak et al., 2010) .
The asymmetric unit of the title compound ( Fig. 1) , consists of two crystallographically independent molecules A and B.
In both molecules, the intramolecular N1A-H1NA···O1A and N1B-H1NB···O1B hydrogen bonds (Table 1) generate S(6) ring motifs (Bernstein et al., 1995) . The chlorobutanoylthiourea groups (Cl1A/S1A/O1A/N1A/N2A/C7A-C11A & Cl1B/S1B/O1B/N1B/N2B/C7B-C11B) are twisted about C10A-C11A bond with C9A-C10A-C11A-Cl1A torsion angle of -66.74 (19)° and about C10B-C11B bond with C9B-C10B-C11B-Cl1B torsion angle of 60.18 (19)°, respectively.
However, the butanoylthiourea groups (S1A/O1A/N1A/N2A/C7A-C11A & S1B/O1B/N1B/N2B/C7B-C11B) are nearly planar with maximum deviations of 0.1292 (19) Å at atom C10A and 0.3352 (18) Å at atom C10B. The mean plane through the butanoylthiourea group of molecule A (S1A/O1A/N1A/N2A/C7A-C11A) makes a dihedral angle of 69.26 (7)° with the terminal benzene ring (C1A-C6A). In molecule B, the corresponding value is 82.41 (7)°. The bond lengths and angles are within normal ranges and are comparable to the related structures (Shoukat et al., 2007; Khawar Rauf et al., 2006; Yusof et al., 2007) .
In the crystal packing ( Fig. 2) , intermolecular N-H···O hydrogen bonds (Table 1) , form R 2 2 (12) (Bernstein et al.,1995) ring motifs. The molecules are further connected into a molecular tape along the c axis via intermolecular N-H···S and C-H···S hydrogen bonds (Table 1) .
Experimental
An equimolar amount of 2-bromoaniline (1.22 g, 7.09 mmol) in 20 ml acetone was added drop-wise into a stirring acetone solution (75 ml) containing 4-chlorobutanoylchloride (1.00 g, 7.09 mmol) and ammonium thiocyanate (0.54 g, 7.09 mmol). The mixture was refluxed for 1 h. Then, the solution was filtered-off and left to evaporate at room temperature.
Refinement
N-bound H atoms were located in a difference Fourier map and were fixed at their found locations using riding model with U iso (H) = 1.2 U eq (N) (N-H = 0.8391-0.8465 Å). The remaining H atoms were positioned geometrically (C-H = 0.95 or 0.99 Å) and refined using a riding model with U iso (H) = 1.2 U eq (C). Five outliners 11 1 15, 6 15 1, 10 1 13, 4 0 6 and 8 0 10 were omitted in the final refinement. 
Computing details

Figure 1
The molecular structure of the title compound with atom labels with 30% probability displacement ellipsoids. supplementary materials sup-3 Acta Cryst. (2012) . E68, o1267
Figure 2
The crystal packing of the title compound. The H atoms not involved in the intermolecular interactions (dashed lines) have been omitted for clarity. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. O1A 0.0152 (6) 0.0234 (7) 0.0159 (6) 0.0014 (5) 0.0035 (5) −0.0053 (5) N1A 0.0116 (6) 0.0157 (7) 0.0147 (7) 0.0013 (6) 0.0040 (5) −0.0016 (6) N2A 0.0133 (6) 0.0159 (7) 0.0111 (6) 0.0008 (6) 0.0015 (5) −0.0018 (5) C1A 0.0182 (8) 0.0184 (9) 0.0174 (9) −0.0011 (7) 0.0056 (7) −0.0015 (7) C2A 0.0210 (9) 0.0218 (9) 0.0205 (9) −0.0050 (8) 0.0044 (7) −0.0039 (7) C3A 0.0147 (8) 0.0321 (11) 0.0196 (9) 0.0008 (8) 0.0013 (7) −0.0022 (8) C4A
1-(2-Bromophenyl)-3-(4-chlorobutanoyl)thiourea
R int = 0.029 θ max = 31.3°, θ min = 1.5°h = −20→20 k = −16→15 l = −25→25 Refinement Refinement on F 2 Least-squares matrix: full R[F 2 > 2σ(F 2 )] = 0.031 wR(F 2 ) = 0.067 S = 1.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
0.0183 (8) 0.0232 (10) 0.0166 (8) 0.0053 (8) 0.0032 (7) 0.0010 (7) C5A 0.0189 (8) 0.0138 (8) 0.0141 (8) 0.0003 (7) 0.0049 (7) 0.0002 (6) C6A 0.0128 (7) 0.0182 (9) 0.0118 (8) 0.0009 (7) 0.0029 (6) 0.0005 (6) (7) 0.0011 (7) −0.0044 (7) C10A 0.0141 (8) 0.0233 (10) 0.0162 (8) −0.0013 (7) 0.0036 (7) −0.0019 (7) C11A 0.0158 (8) 0.0290 (10) 0.0193 (9) −0.0016 (8) 0.0048 (7) 0.0014 (8) Br1B 0.02251 (9) 0.02434 (10) 0.02018 (9) −0.00204 (8) 0.00630 (7) 0.00036 (8) (7) 0.0187 (6) 0.0034 (5) 0.0004 (5) −0.0053 (5) N1B 0.0119 (6) 0.0161 (7) 0.0153 (7) 0.0037 (6) 0.0009 (5) −0.0024 (6) N2B 0.0122 (6) 0.0138 (7) 0.0118 (6) 0.0007 (5) 0.0011 (5) −0.0022 (5) C1B 0.0158 (8) 0.0222 (10) 0.0200 (9) 0.0011 (7) 0.0029 (7) 0.0003 (7) C2B 0.0221 (9) 0.0233 (10) 0.0190 (9) 0.0064 (8) −0.0008 (7) 0.0039 (8) C3B 0.0146 (8) 0.0274 (11) 0.0214 (9) 0.0052 (8) −0.0012 (7) −0.0041 (8) C4B 0.0139 (8) 0.0238 (10) 0.0229 (9) −0.0001 (7) 0.0040 (7) −0.0071 (8) C5B 0.0177 (8) 0.0173 (9) 0.0155 (8) 0.0020 (7) 0.0051 (7) −0.0041 (7) C6B 0.0125 (7) 0.0178 (9) 0.0137 (8) 0.0030 (7) 0.0008 (6) −0.0044 (6) C7B 0.0126 (7) 0.0134 (8) 0.0115 (7) −0.0008 (6) 0.0038 (6) 0.0025 (6) C8B 0.0131 (7) 0.0156 (9) 0.0149 (8) 0.0005 (7) 0.0034 (6) 0.0005 (6) C9B 0.0116 (7) 0.0175 (9) 0.0171 (8) 0.0007 (7) 0.0013 (6) −0.0010 (7) C10B 0.0156 (8) 0.0200 (9) 0.0157 (8) 0.0030 (7) 0.0009 (7) −0.0025 (7) C11B 0.0199 (9) 0.0292 (11) 0.0176 (9) 0.0088 (8) 0.0040 (7) −0.0017 (8) Geometric parameters (Å, º) Symmetry codes: (i) x, −y+1/2, z−1/2; (ii) x, −y+1/2, z+1/2; (iii) −x+2, −y+1, −z+1.
